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'ifnpTTI 


(ii)7iF air^ ^ gqHifH ^ ^ ^ cn^ #rT I 
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(1) 
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2^ 2005 (2005 ^ 4) t IV ^ 

3j^«iV- 5 vjf ^Rsid ^ ^ ^ ^ 3ik WW XT? 

3IT^ ^ IV ^ 3r^~5 ^ cISTr ^ 

vm^i 


!_ 3IT^. 2005 (2005 ^ 4) ^ IV ^ 

(3) (^) % 'MeiRfcT ^ 'FeTT^T xj^ Pl*^(^Raci yf^Rc^ii yf^^iflin 

vjnxpiti 


3(^) ^ ell^ 

XR %XT •XR 64 ^ 

xR^ 2 xjJi^WtxRT ^ ^ ■xrf^/sFRrr ^ 
^if^l 


^ XIPT^ if 64 ^Mxj?!, 128 
^^1xftTj?T cTSTT 256 ^^IxftxRT ^ 

fcfX? 3rt^0dxi ^R4> ^ 3l^6|tr 

5 if f^Rrf^ ^ 31^^ Pi^fR^ 
tor wxtttt I 256 ^^Mtx?^ ^ \sn^ crair 
2 xjTitfxStxRT ^ ^ tRxp 

^ yf^Rfci ^ ^ I §’«c^ 3ifciRcKi, 

^RT^T ^ tRx^ if 
yf^Rfcl ^ t xr?^ ^ cfTO XR 
3n«iiRci ^ 3rmR m ^rnt 




vnni M \\^^ I 


4 . 3IT^ ^ 3?^ '^' if X^ c4j|xIsi1lcH4) ^ W t, 1vR1^ ^JRRfR 

^Rxfj 3n^. 1999 if ^ ^ ^jRxxT ^^1^ "XTXJ 11 


'^. «ti»^n, 'Hdte'tJK < 3llf^^) 
[f^W III/IV/142/2005-3RTT. ] 
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31^^ IV 4ST ai^^s 

A. A ' 

jn o# 1ZB fmt 2S6 ^gTOlTO ^HHie 5PCT aigST 

^•*4 ii eTOq aift»dH fMRi4</TOr ^ 





\tl 

64 94lHl\tl t|l9C 

128 

256 


4 fcR tIH 

4 ftnr 

4 fci^ 81^ 

5 

17,811 

32060 

55214 

10 

18,137 

32647 

56225 

15 

18,463 

33234 

57236 

20 

18,789 

33821 

58247 

25 

19,116 

34408 

59258 

'yrk 

*>v 

in A An 

1 

348S5 

602^ 

35 

19,768 

*35582 

61280 

40 

20,094 

36169 

62291 

45 

20,420 

36756 

63302 

50 

20,819 

37473 

64538 

55 t . 

21,145 

38060 

65549 

60 

21,471 

38647 

66560 

65 ‘ 

21,797 

39234 

67570 

70 

22,123 

3981^ 

68581 

75 . 

nn A An 

AX,*Tt:7 ' 

iCAilAO 

-T».r-rw^ 

69592 

80 

22,775 

40£^ 

70603 

85 

23,101 

41583 

71614 

90 

23,428 

42170 

72625 

95 

23,754 

42757 

73636 

100 

24,152 

43474 

74872 

105 

24,478 

44061 

75883 

110 

24,804 

44648 

76894 

115 

25,131 

45235 

77905 . 

120 

25,457 

45822 

78916 

125 

25,783 

46409 

79927 

130 

26,109 

46996 

80938 

135 

26,435 

47583 

81949 

140 

26,761 

48170 

82960 

145 

27,087 

48757 

83971 

150 

27,486 

49475 

85206 

155 

27,812 

50062 

86217 

160 

28,138 

50649 

87228 

165 

28,464 

51236 

88239 

170 

28,790 

51823 

89250 

175 

29,117 

52410 

90261 
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V tfv rvr 


128 *4l4l'i'H •«f4>e 
ii 

256 

180 

29,443 

52997 

91272 

185 

29,769 

53584 

92283 

190 

30,095 

54t71 

93294 

195 

30,421 

54758 

94305 

200 

30,820 

55475 

95541 

205 

31,146 

56062 

96552 

210 

31,472 

56649 

97563 

215 

31,798 

57236 

98574 

220 

32,124 

57B23 

99585 

225 

32,450 

58410 

100596 

230 

32,776 

58997 

101607 

235 

33,102 

59584 

102618 

240 

33.429 

60171 

103629 

245 

33,755 

60758 

104640 

250 

34,153 

61476 

105875 

255 

34,479 

62063 

106886 

260 

34,805 

62650 

107897 

265 

35,132 

63237 

108908 

270 

35,458 

63824 

109919 

275 

35,784 

64411 

110930 

280 

36,110 

iyAr\r\et 

111941 

285 

36436 

65585 

112952 

290 

36,762 

66172 

113963 

295 

37,088 

66759 

114974 

300 

37,487 

67476 

116209 

305 

37,813 

68063 

117220 

310 

38,139 

68651 

118231 

315 

38,465 

69238 

119242 

320 

38,791 

69825 

120253 

325 

39,118 

70412 

121264 

330 

39,444 

70999 

122275 

335 

39,770 

71586 

123286 

340 

40,096 

72173 

124297 

345 

40,422 

72760 

125308 

350 

40,821 

73477 

126544 
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-—-- 1 '"'" . - ------ 

64 tlR»c 

128 

2m 4 !^ 

355 

4M47 

74064 

127555 

360 

41,473 

74651 

128586 

365 

41,799 

75238 

129577 

370 

42,li5 

75825 

130588 

375 

42,451 

78412 

131699 

380 

42,777 

76999 

132610 

385 

43,103 

7^^ 

133621 

390 

43,430 

76173 

134632 

395 

43,756 

78760 

135643 

400 

44,154 

79478 

136878 

405 

44,480 

80065 

" 13^ 

410 

44,807 

80652 

138900 

415 

45,133 

81239 

139911 

420 

45,459 

81826 

1^3922 

425 

45,785 

82413 

141933 

430 

46,Ml 

83000 

14294^ 

435 

46,437 

83587 

14^ 

440 

46,763 

84174 

144986 

445 

47,089 

84761 

145977 

450 

47,488 

85478 

147213 

455 

47414 


148224 

460 

48,140 

86652 

149235 

465 

48,466 

87239 

150246 

470 

48,792 

87826 

161267 

475 

49,119 

88413 

15^88 

480 

49,445 


163278 

485 

49,771 

89587 

154289 

490 

50,097 

90174 

1583(» 

495 

50,423 

90761' 

156311 


51)422 

91479 

15iW 


>500 51^ «i8eo iwm 
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(1) yg’^^pi 

1. % ^3jt ^ 21.4.2005 ^ ^ 36# ^ ^ 

cft^ >hI#)c 1 (ItijcR#) ^ ermcT srmif^ci srttiwFr arri 

WR # yi(#cb>:u| # 2 2005 ^ ^3# # ^ 37# ^ ^TTEIFr ^ 64 

##3^ cft^ cn?^ #e^ (^fFRcRcT^) cfRr ^ artecR 
^ei^l ^ #t 3rf#'^Rlcl f^^l '^fl? ^ ciytlci^d 

3ft^ jJlf^C V## «i>W 3lf^Rcw f##?T ^ 3|R?^T^cTT ?t#t ^ RH'H4# 

^ 64c^#l#tW gt^n" ^ c^FRT # ^ ^^^\ ^ HIW 

^ t, ^ sicfer ^ WT # ^ 3r|lr^^ ter w sni 

2. €t^te# # 37# ^ ^l^rH4> WR # f#^ ajT 

% 3iaR*i sTcRerr ^ ^ #tcR ■?r*#STr ^ ^tri# i ^ #t^ iprjcnjcn?^ 

iffeflRm# W ^v?# c[T^ 64 ^#1%^ ^ ^ 3Tf#Wf f#[#f#ce 

^ ^ 'All TRRiTS# ■# ■?rncT efFTcf R#f I cR^^TR, yif#0’'!^l # 

WJc1^?eR^ y1?i##<i5l ^ 3f^ ^2JT m\i ^ ^ ^ cfFR ^ sfR ^ 

STRR ^ TpitJeRcHpr 'A<1I ^ fcR dMId 3 TR|Rc 1 ST^ffFT cFTT# ^ Pf^RT P# 
3fR IR 3Tf#'{^xHI ^ Pf^ijl ^ t\ mRo|H 11 

(II) PRIcligff gKT u1H4>|R^Y ^ ^ 

3. PTl#Wr # ^ 1RRT3# ^ 64 ^ ^ ## 

^ec^Mc'H ^ 2 ^h41i#V'H ^ PR ^ cfSTT iRPeTWP PP 

?>F#PTef 1#RT vjIIcII P# 5^PT PRT# P# elFTcT ^ # f^'d^cl 3ri^# R# # | 

SPpfe# # WcRcPR ^3#. t#Rpe f##P?n3#, cfM W 5^ 
64 ^ I^RRTT ^ P^ P# 11 #t# f#P 

#7Tmt # f#RR ^ ppRr3# ^ #r p# rftppM ^ w f#PT w t i 

4. ##^ ^ cTT^P #SPPJ (TRPelWR) PW^ (RPflf^) ^ cTI^ 

RPPJ ^3^ PRRT tl TTOcRePR P^ ^ cIT^P W #5f#8T 64 P>#l#tl'>H 3fk N x 64 
^#r#WR ^ 3rf#W«T 2 PR#t%R (^-1 ^cRikl) ^ #1T 11 P? PP> PP#^. 

##^ ('HPiRld), fefuRcT t, fvjRT^ PRJR ^ ^ PPM 

^iJsPcT: f#PT#R 'd®«pJl$6|'A P# cftPT dl$P ^#P13# P# #PIP>Pr PR# f 1 ^RP# pp> 
i#RiR f##PcrT w t % P^ #PT ppf^ W#tR^ pfR 3T5^5Rr ^ rcrsjj^ 



[MFTin—^pig4] _ _ 7 

SRT ^ M 11 ^ 

jRjR TOcnjci^, ^ # liTOi, ^wjci'i ^^wsj?Tr TO f^5gw#£mr ^ ^ 

^*T% ^ cft^ ?nw 'a<j>id[i # 1 »4^HHs*'ti % iligt 

w wik ^ 

■’H^I'WI TIM ^ t l TmR^t ^f W 

^ cM ^ R<i'|vji'i ^auH; isolatk»i)« ^ ^ Rmxjioi ^ #eif^ ^ ^ 

w: Trim ^loijcft: ^ 

l^f^f^cl ^ m TIM ^ t; 

i) ^?if^ ^ <w4ft«4i<H m ^ ^mr i 

ii) ?Tf^ ^ f^eRI # cR^ ^RT TIM it# 11 

iii) cl^ m 1#^ m> \ 

iv) m t^ wi# i3i^ ^ 11 

v) ^ ara^ ^ m mi m^r i 

vi) ^ R^eitii # i# i Tim i 

vii) ^ vjft# W m# ^ W im (51 

yiii) iivil^te f%m # m # 'Hirl^ci 

!x) 4 )i4Pni<h m ton# ^ Taii # cim # ^ 

^3^cR #% im TjTfto (OTm) #t i?ram ^ % m*# t r 

6. ^ #diPi4 # Rim # to ^RT toj to # ^ 

m ai^^fiffuj to to ^ t, 3 iBR«w mcT # to-11 to 

m# ^ m>R mto i tor w t i toiR # tof # toR^toi^ toi i? 

MT ’RelcIT t to to to to to 3?I# ^ ^toRId to# i to 

to 64 tototpH tor W^ R 5 t Rsatoi'i mR wm so% t i to 3^^ 401% 
to ^i*rvdv<H^H Tift«lilito fto 11 toto toto i toto to 
^ totor tor viimr t toii mR to-#^ tom: p# rii^ to 
cisiT aim: ^R^rei^iHm TfttoHi<i») w gto ti to 4^to tor Rito t 

to tototo ir to# ii 
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6. ^ ^ ]frc[T^^ 3fF|j ^f%2TT 

^ ^ 3T^ ^ ^ ^ ^ mm m 

^ TPT€^pn?^ 3fk ^IWPT^ 5 ^ wm ^ 

^ ^ ^ t 3ft? ^ ^ ^ ^ ^ ^ ^ ^ ^ 

W 3T^ ^ ^ ?Rf^ 11 5?T^ mm, 3nfq?rft3n^ ^ ^ tor % 1%^ 
WRT iflejlPict5) ^ 1^ ^ W w 3?T?R[ ^ t f?T^ ^ 

^ cR^ ^ ulPft W|?| >3^ 31^^ ^ ^ 3??nT ^ 

^ cfr ^ Hqmi3ff £[rt wcT^jeR^ im ^ zfm ^ ^ ^ 

^1 3nfq?l%3n# ^ WcT^^cT^ ^ ^R1?2R ^ ^ efT?^ ^ oERW ^ 

WRT f^, T3W ^TFRT t f^ wftWcM m ^ 3lfclf^ ^ 

^ ^5MT mn ^if|T[ I 3nfq?T#T3n^ w ^ t 31^ ^ mm 

cfW imi gt^jT w m ^T^tcf>r w t 3fi? yrt^RR^ ^kt 21 

3?^, 2005 ^ ^3fr (36^ ?mt^) OT fcrf^rf^ ?tt^ ^ XR ^ 

^ 0V sftfrlRT ^ I 

7. cTlcTlsft 1999 ^ 64 ^ >500 ^ ^ 3l1^0d<1 

^R0 96,000 ^0 PnIRcI ■XTXJ 2^ I MlRl0y»l ^ ^frs 5—6 ^ ^ 

4l'iN ?)c|l IRIcTT fil'd RP^TcR ftlHdl ^ cTFJ^ 5R0 xr f^?ft TRjR ^ R^IMd ^ 
^Rram ^ ^ ^ t ^ % WMR ^ 2 cT8ff SRcTT ^ X3^ 

RdNd ^ ^1 ^ WR Mfildl3it ^ 64 ct>414t^^'H ?1^ XJ^ 64* 

ci>4lMd^i'H ffRcTT^ ^ a1^¥’l0"t 3^11% ^ ^ 31^ ^5^ 

^Rxjj ^ ^ ^ 3ncRq0cTT ^ ?^i ??t wr 1999 ^ RrerfRcr 

3f|?l0dH ^RM) ^ 2 XJJT^lxfpRT Sl^TclTSff ^ ctl'd 'dR’ci ^ ^ 

XT^rfxcT 2ft, ^ ^ ^X[OT ^ Pt?TtRR5t ^ ^ fMt ^ xHdt^t^^t W ^'^HM 

f^Tn- mw ^1 mto?xj[ ^t^t3ft ^ ^ 36^ ?T?ft^^xT ^ 'dmi^d; 

^^txjcf# ^ 3rt^t0^ tRx^ ?Rttf^ ^ ^ I 

8. #fTT 1^ ^ 13 ^ 15 ^ ^ ^ ^ t, XT^TXTcTXXdXRT 3^2^TR^ cttviT 'Hf^et ^ 

glm ^ 5?p^ ^ ?Tf^ i> 3r^te 'iM0'Rr x^ f^ ^ ^ 

§ 3|f^Rck1 ^XRRXiff ^ 3rra^^T0cTT ^ t ^ cfFTcT ^ €t€t3fr 1999 ^ 

"XTXf 36^ ?RTt«PT ^ ^txjcRft ci^tw RfeiRxjf ^ Mll^0'i«l ^ xjx? H4tHdH 

"^RTtER ^ eziH ^ ^ W W 2R| 3RT: Ull^^xiui ^ t cIcIhH ?T^ 
XRfXfcIXJcTXRf feR OTcFT XJccf^ 3lf^0dH ?ftHT PixlIRd 0'{’1I 'dRid ^ I cTFTcT 
3n2TlR^ X5^Id? 3rte^ #XTT X^ im ^RKfFsft ^ 3l1^ JJiRdl'Ilc'ft XRRcTXJefXRT 
iMRi^ cpn^ 0T gtdHi6d ^ ^ ^ miim ^ ^ijidcii A 



^TR #[TI Hil^<?>x«i ^ ^ ^ f^<t)eM ^ t, ^ 3lf^ 

cWT ^ ^RWRT ^ tl ^ WJcPfcFfT, ^4>I4<4 f >aR^ 

^ it aiHl^H ^ftirr ^ ^ ^ ti <i^<@ici, 

^R'‘l>—jp*ici<p ^ 3 I^m» ^ ai;j*ilcl k<?w «r><ai ^ 1 

( 01 ) k^ygfsgivn ^ ll 4 >’'fl¥^ 

^«ii;«mcmH ^ ^ ^ aRpr-3Rnr cr^ ^ q f N i n i 

9. fe fei egt ^ 4 «»e (^S<w<f l ) 


f^l^coi ^RT <i>^4'd (41^<r5i^) vJm<i><''I ^ ^ jji'til*l?w ^c<W> ^ 

§'t^*nci elai ^ I ^ aRi vjH<iwe‘'i1[ ^ ■^cit ^ afcFT <bxai ^ afh? 

i«ivjc^c ^ ^ ^ sr^RSRf g)'^cji f | ?PRT q>^<r?j»i ^ 

arRR t cbi^<«H. afrq^ sm wri% ?i«rT sincir t C?WiW 

<*»«4ci< m ^ ^T5Ha5l5^ f^PHcT ^ ’lIKm % I 

10. flx^ci^ci *ie^'^<rcR (<fl^*i<j'{q>H) 


cix'wci^d ♦icci^ri<ixi'< ^ ♦id^iK^vrtix c^ ^ 

i^Mi vjlw! ^1 5'^ vJ‘*Im'\"! ■■^' cRTT ^ im TO 


11. ^C44 

) 

^RTf^RFT araqr Tpl€l^RT ^.703/V.35/5«R^ sJWPUfli 

#S*f f (njH^I §t^*lloi, 5ji’HPi!?H 4ifeoi ^ ^ ^ W 

^ «ncTT tl cft^ cn?^ ^ ^ # 1 ^ 

TT!?^ ^ t W vifRIT tl aitM^f^^l ^ # ai^^fR 64/128 

6 4^41 a ^ vilRTT t) cwr IpT *64 it # ^ife»T 

1^ tl 64/128 ^41%^ ^lte»T 64/128 iR MRtJlf^d tit t 

tJ^T *64 ^4WttRr ^ 'Ha^l^d^ ^ SIFR^I^ ^ 3!g?IR 64 % 2 

^ ^ ^ TR MRtnf^cl 145^ WRI^ 11 


12. tCiW» Rl«*l flW!^ 

^Tf^, SRT ^'tjlf^cl ^ tl tsi# 

tt^ ^ t 3lit ^ 7WT 
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^ MRimcrU ^ §’Ti>e\'R'Cc| cf7M|^ci ^ ^ I mectri ^ Tff^ ^ 

^ ■'^icii^'H. 4>M'^cnd, ^ anf^ ^ f^ 

^ 5PT^ i ^ og^W ^ 11 ^ ^ ^ t. 

fuRi^ ^ cisiT (STR ^) ^ 3r^te t 

H«llc?l ^ t?cT^ vjqcPERlT ^ ^1 ^ cT?^ W ^r 

^ ^ t #? i?WTiRT ^ ^ ^Tqg> ^gtifT 11 


^j’nfonjcnH ^ ^ ^ ap^ 


13. ^7^ A WT^ WJ3?^ ('H^'H^'^chH) W] TJW ^ ^ 

fd0 ^ ci'l'il wIm'I ^ f^67cT "'^cKi^'jJ/ 5 jl'MRi?M ^ ^ Id'i f^gi vjticil 

27TI ^TWT ^ 37^ 'g>' ^ gRtliiki 1 ^1 V[^ ^ ^ ^ 

iTT^ g5t oggw t, ^ WT W efl^ cfrs # ^ 

^ ^ TTI?^ ^ ^ ^ TR ^ t! ^ ^ ^^fra^TT 


^ ^ ^ tM ^ ^ 37|c|^gcl)c1l 11 mRuIHcI: ^ ^ ^ 

arra^wcTT ^ 11 ^ ^ ^ eft J ^ ^ 

tjtxprgjT^ ^ ^ ^^RR Itete ^ T?^ ^ 2 I^WtlRT ^ aiNljgcbdl ^ 
tl 


14 UilUdUdyn ^ TTFf^ it 2 iPT^tiflW 3fSM ^^cRR flf^ ^ tTIWT ^ 
^t^PTW^TTRT cRTT ^ ^ff^ WT 4)«^Pl<^!iM ^ 

fdsg df^ d ^ ^mciT 11 'gr d d^ld^ 

2 ^ d^ ^ w ^TWFT dST W "fTWT 11 d^ dt oggw cfjd # f^, #5^ 
(TpdtgjRT). d^ d Tn^ d ^%r ^ dd dd m unerr t sft? 

^ d ^pppnRT d ddrd d 0*1 i'S drd ^^nfdr f^RT ijncfT ^ 1 

T[m> d ddR ^ tdRT iprdg^ d dpr^d^. d RdR wrdjf ^ ^ trrtt d 
Rid dq? ydr (ddd) ^ Idler dm t, d d^ g;^RciT 1 1 cr 64 

ddftiRr afrf 64 dddRT 1^ f^TcRR vj^ci'i fddr ^ ^ 

d^R 'HdMcid (^ f^lteicl: d ^ 0T WT^ m dm 

t) ^ ^nd t, ^ ^ dq^Hd ^ id^ wrr ti dwd d dRid d 
f^. ddR ^ 3d?T t, d^ vlM^cW 3FTd d^'cRld d ^^lPl0 elk 
^ d wrr t d d^ d aid ddr dim w d ^mm 1 1 


15. ddr^ ds^ ^ ^dw 0r ydvrn vix^eiv ^wm d Id? ^ d^ W^irt 

TRTidt d ^ dgm t dm vmn dr midt ^ mpqm^ ddtq^ 

dt did ^ IdRi’q d^ d rnm^r d td>m dt mrr >3^ dddm d 
d amd snMm mcRerr kidker md dt ddr smer dd 1 1 ijmjeReRpT 
dm mfd? ^ HedMd ddR d^ d dm? 'Him? mmm t aft? m? ' 





[spim—^f°g4] 
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^ ^ ^^Mi>{ai t. ^ ?T^ ^ ^ W ^RT ^ 

^ 11 cT«# ^ W\ SIRPT tiZiKT ?if^ ^ 

^ 11 m u?TRr ^4^4|ld ^ ^ ^ ^ ^ ^ ^ 

^ ^ ufl^ cWT aUcPT-aidTT ^ ^!f44>c|l ^ 1^ 11 

fly) tf^ ^ TTgflr 

PRIIH4> uf^4l 


16. ^ aifq^ IM II^ 3ri^ # 6RR t 

PmiH<P tR 1^ ^1 TpnjRijcnj^T arreirf^ #5 t ^?Tf^ ^ fW»F ^ fc^ 

ai^UlcT ^ ^ ^ilSFT cfFTcT % ^RIFR ^ ^ Ilc^t^ 3rd»T-^^[ef»T 

^ ■?T^ ^ ernm ^ '^^Id W tl ^ 21 3ri!ld, 2005 ^ 

^ ^ ^ 36# ^!f?!?Fr ^ 1^ infe^RDT ^ aiCRr| tif xi^ ^ ^wr % | 


17. ^ 36# ^ cinwm^ WRT # xrat ^ ^ t. ^ 

^ Hf#'We|f ^ ^ (3fk ^?IdcTr) 

^ ^^TT ^ (cl«rr ^ ^ #|W ^TpFf 

^^IRT ^ ’TS?^ 11 ^ 64 64 ^ 

# cic^ ^ ermcT ^ ^ w ^mdT >3^^ ^ #»tt i 

?# 3W?R, ^Hclfl dFM ^ ^^^ir,#TT 3ik MR'^ldM 

# ^?racTT ^ A ^ t | 3n£lT% ^ ^ff^ TRlSrf ^ 

oq^w i 3i^te 3 iIciR<w g^uif ^ f#mw dpm (3i«rfq ?r#^ 
^4>'RI qm ^) 31^ 'qr ^ qRR[ki HI # 1#3IT W 11 

18.. 3iRi# ^ airaR m yi(^*'<oi # vjfwrt^^r 

Wd'Jd^ titeflf#^ i> % #3T ^rf^ 33fclRq^r cfFRT 

3H<1>l^c1 q>t| TjqiJdi?en?5T 3l|snR^T ^ ^ 3l#fe artciRqtf ^W?Wf ^ 
dFTcT WIT ai^ '^' ^ qRRl«<l 'IV' # #t 71^ tl ^ ^rf^' % 

U tt gi<M»l # W q# ^ ^ TR#^ TOd^dTR^ aHEIlRd cftw ^ 

f^RT# ^5TOr ^ tl iiite'iui # qR # % 

f#qR“^q?f afR qf ^msiT R> ^raf# c#W fcf^ RRl<^: W ^ ^ ^5viR# 
t. ^ ^ ^ ## t. ^ 2 TIT ^3TIRT t im ^5vilM I mltlqRof ^ ^ 1 

arteRT^fe ^ #r ^=#f ^ ■55M ^trjNp 51!^ ^ # 

#t ^d #f€ ^ ^’t^Hlol tt^rr I aRT: Tnt#^R^ # dPj^ ^ W# '^Icfl 

dpm ^ arraicPi Hctj w tt ^nr i 64.44Wt^Ri % jRte 
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^ WTcT SIM ^ ^ ^ cIFTcT WTT ^ qRfl|«<i 

'V' ^ ^ ^ 11 


fnrar ^ 

19. ^ TpnpsjcMT anfeliRd 'HR>e^ ^ ^ ^ WIPM: ismt ^ 

'cJh^iVi ^ ^ wft ^f WTCr W t| % 36^ Tf W 2TT. 

3i?nT-3i^ ^e1 3f8jtcT 64 m wr vj^d'< sftt^ 

arqlq ^-1 ^ srfci^ ^ snwr ^ ^ f^ vjiftt t <f41R> ^ 

WKT ^ ^ ^ '^dclcb! w ^5wWf ^ RTrK ^ cTH^ ^ 

^ ^ viTT^ ^ vilHT ^tcTT # I 


20. ^ ^ ^ ^ cRTT TOc^SJ^ aiMlRcT ^ ^ 

WTi-ii. vfl^ 35^^ 'v' ^ nRRi^c I ^ n ^ t, ^ ^ eft ^ 

t Tf ift^TT^T^ cTsiT f-1 ^ viHiiVi ^ 

uncIT ^ TOcP?^ ^ ^TFI^ ^ |-1 3nf^ ^ 

WltRleTT ^ ^ %IR im 11 ^ ^ ^ ^ t, ?Tf^ 

^ §'t^*1lci ^ SJ^ elFT 5fMT ^ ftcIRR ailM^ ^ ?lRd SRH tb'idi 

tl Snte^ ^ ^-1 cMT TRT^t^-1 f^, ^ Wc^SJeMT aimiRcT 64 

?NYtel ^TT 64 >HR5cif ^ vifl^ t. ^ SPlcTT wh^T 'H^f^d 


RfafTOT, i> sRdT ^ wu^ i) mj^ t, aisif^ 50 % f^ ^^Pir 

11 FTellf^ WT Wtl^ Weiwspi SiMRl^ ^ 'm 11 <^>56Id, 

cTSTT vJM^'Jui)- ^ g[fT^ Wff^ ^ ^ ^ 

i RreiRur ^ ar^ ^ f^TdR t%^ w tl 3frq^ int sR^d tefw 
^ 31^^ wtd ^ RsitcT ar^-3f^ tl sim ^ wr 

\iM4»{«i RRfrf^ cRir ^ t aiTEiR ^ snfem ^ f^dR t R> 

^ d# ^ defJM wftRldT 25% 11 


21. W did t^idT vIFfT dlft^ f^ §FIdT ^ nR^ldRcrj <1lcl ’TPT 

^ cIPJ^ dtt ter vindT. uRdTdRTcb ^ ^ ft ijTjf xjyfrrrd W^ ^ TIRt 

^ aiTEiR ^ aii4)f^d f^RTT wrr 11 si^R, w arfet^, 'dcl 

(^ a5t f^l^WdT) ^ ^c^Md ^ 'SJmm ^RdT t drfl> aff^ ^J^Wdf 

^s?M\ ^ ^sidT dm ytor d tf arfcR^ ^ wm^ dRdcMI^ 

elFTd ^ ^ deft TR ^jviitdd ^ d? tt dOdT tl 


dl^’cl^ ^e4) 


[MFTIII—^1^41 


Mtid 4>i __ 13 

22. w?cn?cni^ 1^ ^ ^ ^ g5r wir ^ 

elPTcf 3I1?IR ^ ^ 3IFpf^ 11^ ^ W 36# ITfh^ ^ ^Ff 

^ 5^Ncr w f^piif^ TO «rr ^r«rfcj 5 % io%#^^TO^ #1 

Pk-q'lf^a ^ nfcVTOr 

23. ozraw # affqte ^ 4Rx|ldl^4) ^ ^ ^ SIM ^ m 

tR 1#>?IT TO, ^ ^ 36# ^ 

^RT ^1^ cfivT ^ q>i*ia P|felk«i RriK f^RTT TOT siTf 

^ 3lfcrf^ 13.93% TO t l 

(V) Wds;<^iM # tfH 

24. f#f^ sffq^ Ifm IR^ ^I3r TO ^ 3neiR XR TO '^ 3 ^ 

^ aiMR XR #r SnftRRXjy gjy t ^ TOT #1 ^ 

aRifet # vift tot# xr vin# ^ TO # 

1#F# TOJRTO^ tot# xr ^RPTT «n?IT t, ^ f#? atraxT-^TcFF R# 

^ ^ I §tl<l> SIcTM '^♦ix^cixiol'^’1 9^lf# XR ■J^ZTf 7pj #dc||4^ ^ 

srfcTf^M # 3nTOra>?TT t sfk f##? strxt-^t^ # sraro 

^ m afrf^ ti ^ tot*t ^ to? 

3PITO # #R€t SITO ^ ti ajcT Wdwm sfl#Pl# # TOT*T % 
^RR TITT #5r eTTfxT #fe # ^I^IT ^Rl# # 

^ ^ f? 3T^-3jRTr xj^ Pi^Rcf # Sin# I 

25. SnfeqRR # #te felf % #vir ^?IT # RTW # xj^ TO #3*T 

# TO?T # firte tl 3ITO-3!^ sifq^ TO l#gTO # #fe*T # 
TOW 3TO-aTO 11 ^ #T#S# # TO # #TO SITXW TORT 

TO# # R# v5n ■RTOIT t R#[f^ W 3TO-3TO TOT# # 
aro-^TO^ TOR tl 3TTq##t TO 5^^ ^ SR^fcI# # SEflR # 

TO^R Mll^TOR # XRl#^#xli^ # TOW # SiIIRRI TO f#f#TO fTOlT 

TOT ti 5w nTOf ^ xtttto^jrTO # ^tRw Prerfro 4 TOiTO r# fTOn 

TOT 11 XR5^ hiRITO*'! To f^RR t % TO 4i's4l' # f^RTXJ xr ^zjt RRIRT 

TOT RlflxT sik ST#R> #4 RRTORT # f#J ^1^ TO TOW WajT vJM^«W R^ 

arTOr # aneiR XR Preif^ ten tot Rite l siw: rw wcr ^ 

TO 3Ti<RRchcii m tenr 11 
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26^ ^ ^ 64 4,4^1 ^ ^ 

3Tf^Icf>cFT ^ 3Tr^ ^ STJcfer 5 W t, ^ jy ^ 

3T5^ 5 I 128 ^ 960 ^ ^ 

HctTlMd ^ sriETR ^ ^c^|cb^Rc^J?H ^ Ri4>lR!#| 

8) 64 ^ ^ eFT?TT3Tf ^ 1999 ^ €t^3jt 

^ f^rerff^ f^ w 2^T I 361 -^fm ^ fr ^ cRf^rpr 377 ^ ^ ^ 

^ ^TFT^ ^ ^ ^ct^Kldf ^ trT t ^1% 128 

^ 256 ^ ^ v?m^ ^ t, % ^T ec^kd kRrf^ 

k I ^ *1c^4d 128 ^ 1.8 cM 256 ^ Rp? 3.1 tl 

^ ^ kcfr t t% CTSTT tjk ^ xpT* 64 - 

^4kkf7 aFfciT ^ «i'<i6i>{ enr^ kk ^ ^ ^Fnr 3ik<i>ci+i aPTcrr 

3|qRclciH!^f)d sn^f^d ^ t, ^ ^f^cil ^ 37d^-3fcnT 64 

^4kkH ^ ^ k ^ ^ 64 ^4kkfT ^ ^ ^ I ^ iT^ awHT ^ ^ 
^ ar^qicT ^ dTW k 11 wff% wjcPjd^ ^f ^ tip? 
^ ^ Itekar ^ ^r kRlted: c^Tdlftildl kk 11 256 ^4kkJT ^ ^^cRR 

^ 2 ipkWkff ^ ^ aPTcTFsff ^ feP?, ^ HccHMc^ kPikte ^ ^ 

MkRfcT ^ t. Rrt4>i mm w t k ^ ^ ^ aTRHisiT ^ Rp? ^R^ 

Pl^liRd cf)'<«^ ^ ^ k ^ I ^ ^ k> !4lk4>'{“l ^ '^rk Mcgk kk3Tt 

% ^ 36 t ^Rfkr RR 7 21 sflRr, 2005 ^ aiRpgf^ k>^ w sit, ^ 64 

TFTI# ^ 2 TPm^ cT^ ^ PlHd'J SFRITSTf ^ fePJ ^Rt^ ReifR^ 

^ wr k 6PFfI# s|| 

27. yikcb'(u|, «||vjiK ^ ^)1TH ^ 4'Js|<!t ^ cISIT vi'd 'Hd<l ^ >H''ld 31^ ^>R^ ^ 
3n^ ^ 3Tkcf>ci*i ^R*p ^ ^tw ^ ^ ^ ^ ^?ikap ^R’tti yik4»i«i a[>t ^ 
k ^ t k> 64 ^4kk^ ^ '?Mi?d>?d'?d an^llR^ 64 ^ 

a|Ti?TT v5M^Vl R ^HIST cb’i4'J-'S kk sfR Sj'd'i! 0'<4 ^ 3llc|5?^4>dl 
■<^<111 'j|'di 36^7 'dsikd ^ M6ct 'dcvl'ssi f4>iii ^i<ji ^ Tnk^>^ ^ RpipR^Tt 
^ 3icTR*T sraRr ^ ^ewR % k tfkr cT^^>hk 

wkfelcT kl? dPkl 
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arfqte^ ^ anqil^ ^ ^ 1^ 

artfeRT aiRrt^ ^qsii^ w\ i^4iiw ai«i^ ^ ^ 


^Hia ^ «IHId «ICf 
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OfM «nRif ^ ^) ^*Rif 4 

^0 
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1 
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64 ^ elPRr 


A') 


^ _ # _ # 

TPTqcn?cnrT 54 

64 ^ <^4141^X1 

{^ ^ cinnr **'^^ ^ ® 

0?/3O) 25%«»raT ^orPRT 

vjq^Vi 



^ Tjf tttjht c^ i^HqcT^^d'Hcll ^ 3T^te aif^RcW vJMch>{U|T ^ 
^ tl ^ c^FTcT ^ ^ ^ ^ ^ ^ 

tuRf^ viM4)^UT ^ f%E5T^ 3TTf^ ^ WRT ^ ^TTf^Tcr t sfR fuR!^ 
^ ^ 36# ^ WT #t f^STR f#^rT W 2TT, ^ vJM^cW 

'HHN'lviFT ^ WelWPT ^ # 3(f#cbc1H ^ (^k«l ^ 

wt^ ^ #r ^ W W 11 


# WTT ^ ^ qRRite V I 
$^?iTf#er ^ 1 ^trit t yRRf^ ^ 3r#T^ wti 
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64 ipr?ciij5R=i ^ sjffe m ernra ai'jHH 4) 


^ ciPRr 


pNifRa (Hk<ia 


^ ^5f di*m 


cfl^ld 


L!41i!CLVEL^Cl 


xjq^yoiV ^ 

64 

^nra ^/o^y 


^ '{Ksqi 


Is# ^ ^nfw (915 X 

^ Ui 0.2581) 
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^ S# 64 ‘t>4)4)M'« ^Tf¥s ^ 
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64 v}M4>'{U| 

hR^ioi»i afk 3iR5ra^ di*ia (1323G/30) 


64 ^ * 
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TELECOM REGULATORY AUTHORITY OF INWA 
NOTIFICATION 
New Delhi, the 2nd June, 2005 

No. 312-7/2003-Eco.— 'In exercise of the powers conferred upon it under sub-section (2) of section 
11 read with section ll(lXb)(i) of the Telecom Regulatory Authority of India Act, 1997, the 
Telecom Regulatory Authority of India (TRAI) herdsy further amends the Telecommunication 
Tariff Order, 1999 as under, namely: 

1. Short title, extent and commencement: 

(i) This Order shall be called “The Telecommunication Tariff (Thirty Eighth 
Amendment) Order, 2005” ( 5 of2005). 

(ii) This Order shall come into force from the date of its publication in the Othcial 
Gazette. 

2. The tariff and entries relating thereto in Annexure-5 to Schedule IV of the 
Telecommunication Tariff (Thirty Seventh Amendment) Order, 2005 (4 of 2005) shall stand 
deleted and substituted with the tariff and entries as specified in Annexure-5 to Schedule IV of 
this order. 


3. The following entries shall substitute the entries relating to clause (3)(f) of Schedule IV 
of the Telecommunication Tariff (Thirty Seventh Amendment) Order, 2005 (4 of2005): 


(3 )(f) Circuits with Speed / 

Capacity of 64 Kbps up to but 
less than 2 Mbps provided on 
Managed Leased Line 
Network technology 


For circuits of type Managed Leased Line Network 
technology for capacities of 64 Kbps, 128 Kbps and 
256 Kbps the ceiling tariff is as specified in Annexure 
5 to this Schedule. Tariff for capacities higher than 
256 Kbps and below 2 Mbps are under forbearance. 
Furthermore, tariff for the Modem / Network 
Termination Unit is under forbearance, but must be 
provided on rental based on cost. _ 


4. This Order contains at Annexure A an Explanatory Memorandum, which explains the 
reasons for this amendment to the Telecommunication Tariff Order, 1999. 


By Order, 

M. Kannan, Advisor (Economic) 
[ADVT IMV/142/2005-Exty.] 
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ANNEXURE 


Annnure 5 to Sdiednle IV 



1 XtJCl a) ACI a; I i ic[H< y.t ;n a ^fiTj ;r ^A< 11,\ 11 /i\ I 1:4 





Distance 


riZD] 



Tarifffor 
64 Kbps Giitoits 


17,811 

18,137 

18,463 

18,789 

19,116 

19,442 

19,768 

20,094 

20,420 

20,819 

21,145 

21,471 

21,797 

22,123 

22,449 

22,775 

23,101 

23,428 

23,754 

24,152 

24,478 

24,804 

25,131 

25,457 


[30 

26,: 

[35 

26,^ 

[40 

26,' 

[45 

27,( 

[50 

_ J2l 


TarifTfor 
128 Kbps Ciitnits 


32060 

32647 

33234 

33821 

34408 

34995 

35582 

36169 

36756 

37473 

38060 

38647 

39234 

39822 

40409 

40996 

41583 

42170 

42757 

43474 

44061 

44648 

45235 

45822 

46409 




Luni 


Tarifffor 

art *— 

Lnvttils 


55214 

56225 

5723® 

58247 

59258 

60269 

61280 

62291 

63302 

64538 

65549 

66560 

67570 

68581 

69592 

70603 

71614 

72625 

73636 

74872 

75883 

76894 

77905 

78916 

79927 



155 

27,812 

50062 

' 86217 

160 

28,138 

50649 

87228 

165 

28,464 

51236 

88239 

170 

28,790 

51823 

89250 

175 

29,117 

52410 

90261 
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Distance 

Tariff for 

Tariff for 

Tariff for 

(km) 

64 Kbps circuits 

128 Kbps Circuits 

256 Kbps Circuits 

180 

29,443 

52997 

91272 

185 

29,769 

53584 

92283 

190 

30,095 

54171 

93294 

195 

30,421 

54758 

94305 

200 

30,820 

55475 

95541 

205 

31,146 

56062 

96552 

210 

31,472 

56649 

97563 ‘ 

215 

31,798 

57236 

98574 

220 

32,124 

57823 

99585 

225 

32,450 

58410 

100596 

230 

32,776 

58997 

101607 

235 

33,102 

59584 

102618 

240 

33,429 

60171 

103629 

245 

33,755 

60758 

104640 

250 

34,153 

61476 

105875 

255 

34,479 

62063 

106886 

260 

34,805 

62650 

107897 

265 

35,132 

63237 

108908 

270 

35,458 

63824 

109919 

275 

35,784 

64411 

110930 

280 

36,110 

64998 

111941 

285 

36,436 

65585 

112952 

290 

36,762 

66172 

113963 

295 

37,088 

66759 

114974 

300 

37,487 

67476 

116209 

305 

37,813 

68063 

117220 

310 

38,139 

68651 

118231 

315 

38,465 

69238 

119242 

320 

38,791 

69825 

120253 

325 

39,118 

70412 

121264 

330 

39,444 

70999 

122275 

335 

39,770 

71586 

123286 

340 

40,096 

72173 

124297 

345 

40,422 

72760 

125308 

350 

40,821 

73477 

126544 
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Distance Tarifffor Tariff for Tarifffer 

flan) 64 Kbps drcBits 128 Kbps circnits 2S6 Kl>pe circnits 


355 

41,147 

74064 

127556 


41,473 

74651 

128566 

365 

41,799 

76238 

129577 


42,125 

75825 

130588 

375 

42,451 

76412 

131599 


42,777 

76999 

132610 

385 

43,103 

77586 

133621 


43,430 

78173 

134632 

395 

43,756 

78760 

135643 


44,154 

79478 

136878 

405 

44,480 

80065 

137889 

410 

44,«07 

80652 

138900 

415 

45,133 

81239 

139911 

420 

45,459 

81826 

140922 

425 

45,785 

82413 

141933 


46,111 

83000 

142944 

435 

46,437 

83587 

143956 

440 

46.763 

84174 

144966 

445 

47,089 

84761 

145977 

450 

47,488 

85478 

147213 

455 

47,814 

86065 

148224 

460 

48,140 

86652 

149235 

465 

48,466 

87239 

150246 

470 

48,792 

87826 

161257 

475 

49,119 

88413 

152268 

480 

49,445 

89000 

153278 

485 

49,771 

89587 

154289 

490 

50,097 

90174 

156300 

495 

50,423 

90761 

156311 

500 

50.822 

91479 

157547 


>500 51,000 91800 158100 








24 


THE GAZETTEOFINDIAiEXmAOBDINABY 


Part in —^Sec.4] 


Annexure-A 

Ex planatory Memorandum 

flD Introduction and Background 

1. The Authority had revised the cost based ceiling tarififfor Domestic Leased Circuits 

(DLC) vide 36“* Amendment to TTO dated 21.4.2005. Subsequently, Authority also* 
notified separate cdling tariff for 64 ld)ps Managed Leased Line Network (MLLN) 
Domestic Leased Circuits vide 3?“* Amendment of TTO dated 2**“ May 2005. This tariff 
was notified as an interim measure on the grounds that MLLN required certain additional 
investment such as Versatile Multiplexers (VMUX) and Transit Stations, thus adding to 
the cost of service provision in comparison to the cost of provision fof classical 64 kbps 
circuits. 


2. In the explanatory memorandum to the 37* amendment of TTO, the Authority had 
indicated that the interim arrangement would be reviewed within one month. Meanwhile, 
relevant cost information fi-om service providers was sought with a view to specifying a 
new ceiling tariff for 64 kbps using MLLN Technology. Accordhngly, the Authority 
initiated the process of estimating cost based tariff for MLLN service based on the details 
of the cost of provision of services provided by the service providers, who offer such 
service. This notification is the outcome of that process. 

rm Summary of submissions made by service providers 

3. The Authority called for detailed data fi'om the service providers relating to cost 
elements required for providing leased line circuits of 64 kbps and multiples of the same 
below 2 Mbps using MLLN technology. Major operators submitted the information in 
respect of MLLN service, its special features, its advantages and variations fi'om the 
classical 64 kbps circuits. The following paragraphs summarize the submissions made by 
various service providers. 

4. Managed Leased Line Network (^/ILLN) system provides 'managed' leased line 
connectivity. Bandwidth of a leased line on MLLN varies between 64 Kbps and Nx64 kbps 
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Up to a mflyiimim of 2 Mbps (E>1 iitter&ce). It is ^ inUgntted, My managed, digibd 

netwoik platMn tbixnigh ixddch tl» service |WOvid«r oflfes leased line services, iaainly to 

bunness subscribers. A distinctive feature is that the sovice is badmd by a flesdrfe 
Netwwk Management System (NMS) vvkh powerful diagnostics and maintenance tocds. 
MLLN can feus provide higb-q)eed leased line connectivity wife inqnoved QoS (Qu^ly 
of Service), high availability and reliability. The NMS also supports service provisioning. 

network optimization, planning and service mcmitoring. The jqrstem ofifcrS features sudi as 

end to end dtcuft creation and monitmit^ dreuit loop test and feuk isefettion, afeon^c 

re-roufeig of traffic in case of toink feilure, sofeware prOgraininalMlity of NTUs, etc. lie 

following features form part of the service providing benefit to custenners ttanoi^ fee 
MLLNtedmolr^. 

i) 24 houi^ performance rnonitOTii^ of the dreuk. 

ii) Circuit fiuik rqpwts g«ierated prpactivdy. 

iii) Point to Point and Point to Multi-Point bandwidth. 

iv) Itie bandwidth can be inaeased on danand. 

v) Low lead tinoe for new dreuit provisioning. 

vi) Protection against fee fiulure of fee dreuiL 

vii) Long drive on dt^e pair cr^ppar. 

viiO Ceifeally managed fiom Network Mamganoit System, 
ix) Higher level Sa^dee Levd Agreement (SLA) can be ofifeed to letted 
Ime custorners due to paformarice nooiiitoritig. 

5. While provision of services through this technology has a number of advantages 
ifiHnding betta quality and Iowa nuuhtaiance, adfetirmal costs are also involved. H* 
nature of these costs is described in a lata section. Discussions wife industry souiees 
iy v«>al rimf for fine opetata the subsoiba base for 64 Kbps leased dreuits using dasskial 
method of defivery is about 60 percent. The rest i.e. 40 percent is delivaed usii^ MLLN 
technology In certain cases, a hybrid delivay mechamsm is used i.c. services are provided 
partly throi^ fee classic mode and partly through MLLN techndogy for fee same 
sub-circuit. This is due to the feet that MLLN technology may not be avdlable aaoss dl 


locafions. 


/ 
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6. From the user groups, Internet Service Providers Association of India (ISPAI) has 
opposed the presaiption of a separate tariff for MLLN on the grounds that MTNL and 
BSNL have been offering MLLN for more than 5 years and neither has reported this tariff 
as a separate service to TRAI. While welcoming provision of leased lines through MLLN, 
ISPAI however believes there should not be any extra cost burden on the users. ISPAI 
argues that MLLN is just another way of providing leased line services (rather than a 
different service) and hence does not deserve to be kept outside the ambit of the tariff 
ceiling specified by the Authority vide TTO (36th amendment) order dated 21st April 
2005. 


Analysis of the conflicting submissions 

7. The ceiling tariff prescribed for 64 kbps in TTO 1999 was Rs.96,000 for the 
distance slab of > 500 kms. The Authority noted that during the last 5 to 6 years no 
discount to the tariff applicable in this lower capacity has been offered by the service 
providers as against high discounts seen in the market for capacities of 2 Mbps and above. 
The ceiling tariff fixed in 1999 had provided sufficient flexibility to offer leased circuits in 
capacities less than 2 Mbps using either of the two technologies available. Thus there could 
have been no requirement for the service providers to offer a separate tariff for MLLN 
technology based leased circuits in 64 kbps and N*64 kbps capacities. The Authority 
revised downwards its ceiling tariff for DLC in general vide 36**" amendment to TTO. 

8. As discussed in paras 13 through 15, for providing MLLN-based leased circuits a 
substantial amount of additional equipment which is also of a different nature than used in 
classical leased circuits is required, and the costs of these had not been taken into account in 
the Authority’s latest revision of DLC pricing in the Sd'** amendment to TTO 1999. 
Therefore, the Authority is of the view that a separate higher ceiling for MLLN is justified 
in the current context. This cost based higher ceiling will not only encourage deployment 
of the more powerful MLLN technology by service providers, it will also improve 
efficiency of the businesses that subscribe to this service. More importantly and in keeping 
with past practice, the Authority leaves the choice of service to the customers. Those 
wishing to subscribe to MLLN will be subject to a higher price ceiling compared to 
classical circuits. The tariff finmework, however, allows the possibility of lower tariffs. 
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OITi Teduiiciii arehiteciiir e of MLOt 
D^nitioiis of individual dements used in MLLN 
9. Digital Cross Connect (DXC) 

The Di^ Cross Connect (DXC) is a device used in transmission network. It 
separates channels carry from other devices and rearranges them into new channds for 
output. A digital cross connection means that the connection is set up and rdeased by the 

iietwork operator (by using coniptiter), but not througji sub«^ 

10. Versatile Muhplexer (VMU50 

The Versatile Multplexer (VMUX) is used as the access Multiplexer. The 

equipinent is used in access and consotidation levels in between DXC and 

11 ' Network Termination Units (NTU) 

Network Tenotattion Units or NTUs G.703/V.35 / Ethernet inteAce 
ttansmission modems used for «xessmg the VMUX over the cable used as the 
transmission media. These are kept in the customer premises for leased line connectivity. 
Them ate two types of modems classified according to the operating speed i.e., 64/128 kbps 

(also called just 64 kbps) and N*64 kbps. The 64/128 kbps modem operates at 64 /IM 

kbps speed whereas an N*64 kbps modem can operate at speeds fifom 64 kbps up to 2 Mbps 

dqjending on the requirement of the subscriber. 

12. Network Managemait System (NMS) 

MLUJ circuits ate managed by a centralized NMS. The netw^ 

of interactive components for user intetflu* and noo-interactive coiwonents to peifotm 

badtground operation To nieet the customer demand, high capacH^ 

provisioned Rw application, database, bifiing, firewaU, web selfeare etc. The NMS has to 
be duplicated Le., one main site and one Disaster Recovery (DR) she to enable highest 
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availability of the system. Data traffic from all network elements for connectivity with 
NMS are from the DXCs in the transit colter. 

DifTerence between MLL^ and Classical method of leased circuit provisioning: 

13. In classical method, Frimaiy MUX (PMU^ is used to connect customer premises 

to the exchange / transmission center at both Olds of the link. Please rdfer to Appendix I of 
Annexure A for a diagram. The customer provides two modems at each end, one between 
the PMUX and the local lead and one at the customer premise oid of the local lead. A. 
similar arrangement is needed at both ends of the conqilOe circuit, resulting in a total of 
four moderns. For connecting the PMUXs, other a full 2 hfrips of higfao-bandwidth link is 
required betweoa the PMUXs at both ends of the circuit. ' 

14. In the case of MLLN, a network connecting VMUXs and DXCs through 2 Mbps or 
higher links is o’eated in advance in a maimer similar to the circuit switched network for 
voice communications. A diagram of the circuit can be viewed at Appendix n of Annexure 
A. For pioviding the drcuit, modems (NTUs) are provided at both customer premise Olds 
of die circuit and the link is created by giving a command from the slave terminals of the 
NMS at one of the stations. The link from the customer premise traverses the local lead 
between the NTU at the customer premise to the VMUX, ^wkich is located in a local 
exchange or point of presence O^OP) of the service provider. The 64 kbps and N*64 kbps 

links are then aggr^ated into a higho bandwidth backhaul link which travels to the nearest 

Transit Center (typically a larger area exchange or r^onal exchange) where it alters into a 
DXC. From the DXC through which the link entos the Transit Cento-, the circuit is 



its final destination. 


15. ThepurposeofusingaTransitCenterisnotonly to connect to the NMS systems for 
hig tier quality of service, but it also allows the sersdce provider to leverage economies of 
scale by aggrpigating and disaggregating traffic through such switching centers, much like a 
traditional telephone network. A MLLN leased circuit could traverse multiple siich Transit 
Centers and go through the process of passing through multiple DXCs, depending on the 
distance traveled as well as the particular route. It is not always true that larger distances 
imply traversing more Transit Centers, especially sir.ce high usage routes, even if they are 
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long disUtticea, would not have a requirement for aggregafo^ and disaggregatiiig traffic 
repeatedly. 

flW Mcthedologv for nrt|i^ at tartfft 


Nomuition process 


16. Since the data subnutted by operators varied significantly, the Authority rdied on 
its earlier practice of normatton. To normate tlw cost of inputs for riS cornpcHieids required 


to build a MLLN based leased circuit, the second lowest value for each individual cost hern 
was used. This is identical to the pnwess foHowed by the Auttority in 36^ amemhnent of 
the TTO issued onil** April 2005 


17. As discussed in the explanatory memorandum of the 36*^ amendment, vhile 


specifying a pardcular tariff, it is important to balance the twin (and conflicting) objectives 
of cretteng incentives for investment (and efficiency) while promoting downstr^un 
compefltian, To have taken tl» lowest cost for each comport in building d4 kbps and 


N*64 kbps circuits at this stage vtould not have achieved the first Objective of tlic Aullioiiiy. 


Likewise, chooring die third lowest cost would provide too much buffa* and would be 
unlikely to promote efficient in operations. The normated (i.e. the Second lowest value 
for each individual equipment) cost data of additional equipments required for provision of 


MLLN based leased drcuh s^vices is givai in Appoidix in of Annexure-A. 


18. Based on die data, the Authority calculated the additional coat reqpihed 
providing leased dreuit thrcn^ MLLN techndogy employing the above mentioned 
normation fnocess. The cost calailadOns in respect of the additkoial ecpiipments required 
in MLLN based service, are g^voi in Appendix IV of Annexure-A. Since one of the pmnts 
of diffoentiadon of MLLN circuhs fix>m classical circuits is the usage of Transit Colters, 
die Authori^ had to examine hmv tnany Transit Centers would be traversed by each 
MLLN-based leased dnaiit. IXscussions with (Aerators suggest that i^e local links will 
typically involve only tranrit throi^ (me centd, there are many finks that would iranrit 
throu^ 2 or more. Further, is understood that dm minority of circuits wcmld transit 
throu^ two Tran^ Ctotets, foerefore udlizing four DXC port% two in e«:h transit ceiter. 
This was thei^are the value used by the Authority to calculate die ippficable costa. The 

/4^c 
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cost calculations for driving the cost of Transit Center in respect of 64 kbps are given in 
Appendbc V of Annexure-A. 

Capacity utilization 

19. Capacity utilization in gene*al has been broken into two parts for evaluation of 
tariffs of MLLN-based circuits. As was done in the 36'*’ amendment, when pricing the 
individual circuits, i. e. 64 kbps, the capacity utilization and provision of redundancy of the 
higher order system, i.e. E-1 has to be considered. Provision for this is necessary since for 
full cost recovery the capital expenditure employed in building these networks and the 
related equipment has to be recovered across the capacity that is sold. 

20. If we consider the network architecture for classical leased circuits and MLLN 
based leased circuits as given in Appendix I and 11 of Annexure A, it is evident that while in 
the classical arrangement the utilization ofPMUX, E-ls etc. were considered, in the MLLN 
case, one has to consider the utilization factor of VMUXs, DXCs, E-ls, etc. As discussed 
earlier, one of the advantages of using Transit Centers is to leverage economies of scale by 
aggregating capacity. However, the Authority has conservatively determined the capacity 
utilization of the E-1 and STM-1 links connecting the various parts of MLLN-based 64 
kbps and N*64 kbps circuits to be equivalent to the capacity utilization of classical circuits, 
i.e. 50%, even though MLLN technology has been deployed at the moment in higher 
demand areas. However, capacity utilization of VMUX and DXC equipment has been 
considered separately in deciding the tariff of MLLN circuits because the utilization factors 
are different for different operators as per their submissions. Thus based on the feedback 
from operators, and the way the equipment is deployed and used, the current level of 
capacity utilization of these elonents are 25%. 

21. It should be noted that capacity utilization does not apply to the operational 
expenditure portion of expenses since opex is already derived based on the full capital 
expenditure amount. Similarly, since network redundancy is the provisioning of multiple 
links on different routes (route diversity) to avoid disruption of data and processes of 
end-user enterprises, the provision for redundancy applies only to the capital e?q>enditure 
on items in viable costs category. 
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liosisefee 

22. The license fee has been loaded on the COM base for calculating the tarifif for 

leased circuit provided on hOXN drcuH at the same rate as has been used fm* pricing the 
domestic drcuH vide 36th amendment i.e. 10%. 

Return on capital employed 

23 . The annual return to an operator above and beyond the opex cost in this exercise has 
been considered at the same value as has been considered while fixing the domestic leased 
circuit price vide 36th amendment of TTO. A Weighted Average Cost of Ciqpital (WACX^) 
of 13.93% has bemi adopted in addition to depredatidn. 

mTarifftfor MIXNci^ 

( ■ ■ , 

24. Based on the data and information submfoed by vsdous operators and also based on 
their detailed commentii. the Audunity is of the view that, at this stage there can be 
difr(Mential prices for the two types of circuits, i.e. those which are provided on dassical 
system and those on MLLN system. Moreover, the networks provided on MULN i^stem 
require additional equipment and hence this justifies a differential tariff regime. The drcuh 
provided through MLLN guarantees a higher rate of quality. Hence, the domestic leased 
line circuit provided through MLL^ technology must be priced at a diff^MeiU level taking 
into account the iiKX'emental costs involved in providing such a drcuit. 

25. The Authority has noted feat one of the cost components of providing the leased 
circuit is the modon cost. Different operators in their subndssions have given different 
IHices of the modem. Some ofthe operators are ofthe view that the modem cannot be left 
to the consumer to be procured, as it is tystem specific, taking into account all the 
subnussions made by (q)eratcns the Authority has decided to keq> foe cost of NTU / CPE 
(modem) undo* forbearance. Thus it is iK)t included ip pricing of MLLN drcuH. But the 
Authority is of foe view foat these naodenu must be {Hovided on rental, wifo tariff fiir such 
eqinpment based on cost and reasmuble recovery period. Therefore, foas dbnent would be 
part of the tariff filing reqinrements. 
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26. The complete distance wise ceiling tariff for 64 kbps circuits provided on MLLN 
technology is available in Annexure 5 to this order, which will form Annexure 5 to 
Schedule IV. The ceiling tariff for capacities above 64 kbps were set in the original TTO 
1999 based on co-efficient multiples recommended by ITU (Recommendation D.8 of the 
International Telecommunication Union) for capacities of 128 to 960 kbps. As in the 36^ 
amendment, these multiples have been adopted in respect of MLLN circuit in the current 
tariff order to only give specifications for multiples at 128 kbps and 256 kbps where the 
bulk of demand is present. These multiples are 1.8 for 128 kbps and 3.1 for 256 kbps. This 
is further supported by the fact that even though DXC and VMUX ports can be capable of 
N*64 kbps capacity, the overall maximum through capacity of that equipment is capped at 
a fixed value, whether circuits are sold as individual 64 kbps links or N*64 kbps. So the 
cost does proportionally increase as the capacity does, even though MLLN circuits are 
typically flexible in the bandwidth they offer. For capacities higher than 256 kbps and 
below 2 Mbps, the Authority has forborne specifying the multiples, which implies that 
service providers are given the flexibility to decide the tariffs for these capacities. It is 
noteworthy that the Authority had adopted the same method when it fixed tariff for lower 
capacities in the classical 64 kbps system up to 2 mbps notified vide its TTO’s 36“ 
amendment dated 21“ April 2005, 

27. The Authority will revisit the ceiling tariff after a year based on the prevailing 
market trends and other relevant factors at that time. It is also the view of the Authority that 
costs and capacity utilization of classical 64 kbps and MLLN based 64 kbps circuits should 
converge over time, eliminating the need to differentiate. As already mentioned in the 36*** 
amendment that, if license fee imposed by the Government are decreased in the interim 
period as recommended by the Authority, the tariff would be adjusted accordingly. 


Appeitili t-l 

Typical Schematic Diagraii 64 KBPS Ciicuil (Classical) 
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A Typical itepioyffieni o/MLLN 
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’ lA.ppendix>in 


Cost dats of additional equipment required for providing 
MLLN based DLC service Normated i.e, second iovvestcost 
of equipment, among operatois. __ 


Fixed Cost for various network elmentfbr Domestic Leased 

cIrcuit-MLLN 
(Using E4 Capacity) in Rs. 

Item 

No. 

Rxed cost Items 

Normated 

1 


138780 

2 

Digital Cross-Connect Equipment Cost. 

27460 

3 

Network Operation & Management (NOC & NMS) 

22500 

Total 

188730 


Note: 

Cost of Installsdion and Commissioning already included m the 
original cost estimate." 


z. 


The Cost of cquipiucut haS uCeu CCuSidcrcd fcr uSing 


f JLJ>i • 
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AppendiX’IV 

Cost of additional equipments required for provision of MLLN leased 

circuit 


Cost Estimate of 64 Kbps stream (Rs.) 



A 

B 

C 

D 

Item No. 

Cost of elements 

Cost of 2 
Mbps 
stream 

Cost for 64 
Kbps stream 
(A/30) 

Capacity 
Utilization @ 
25% In 
respect of 
MLLN 
equipment 

Cost for 
64Kbps 
circuits 

1 

Fixed Cost 












Additional Costs for 64 Kbps 
MLLN 





A 

Total cost of two V-MUX, one 
at each end of circuit (Rs. 
138780*2) 

277660 




B 

Annual recovery of V-MUX (@ 
25.81%) 

71638 

2388 

9552 

9552 

C 

Annual recovery of Transit 
Center # 




4994 

D 

Cost of Modems $ 

.. 



• 

E 

Operating & Maintenance Cost 
of V-MUX (@10%) 

27756 

925 


925 


Total 

- 

- 

- 

15471 


NOTE: 

The calculations given above are only in respect of the additional equipments required 
for MLLN service. The costs incurred as part of the Basic network including the costs 
of equipment and Cabling etc. considered earlier in the 36th Amendment have been 
retained after making suitable adjustment for purposes of ceiling tariff fixation in 
respect of MLLN service. 

# For detailed calculations see Appendix - V. 

$ Not included as it is kept imder forbearance 
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Appendix-V 


Cost Estimation detail of Transit Center for 64 Kbps MLLN Siream (Rs^i) 



A 

B 

C 

Item 

No. 

Cost of elements 

Costs 

Cost for 64 Kbps 
stream with 25% 
utilizatioii fOr 
MLLN Equipment 
(A/0.25) 

Cost for 
64Kbps 
circuits 

n 

Fixed Cost 




■ 

Total Cost of Transit Center MUX 

IHH 


j 

B 

cost per 64kbps circuit for Transit Center 
MUX (27450 / 30) 

915 



C 


_• * 

4 



D 

Annual recovery of Transit Center per 
Circuit (915x4x0.2581) 

945 

3779 

3779 


f 




n 

Total Cost of MLLN NOC 

warn 



m 

Cost per 64kbps circuit for NOC (22500 / 

30) 

750 


774 

B 

Annual recovery of NOC per Circuit (750 x 
0.2581) 

194 

774 






C 


13230 



D 

Operating & Maintenance Cost of MLLN 
Equipment per 64 Kbps circuit (13230/30) 

441 


441 


Sub Total per 64 kbps circuit 
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P*iBte4t»lheMM*i^,G«wt.ef New Detti-l 10064 

»** PuMiAed bythe CeHtotter of P*ti«*tioa», Defitt-nOOM. 


































